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Response to resubmission request

Dear Dr. D’Souza,

[bookmark: OLE_LINK1][bookmark: OLE_LINK4][bookmark: OLE_LINK6]Thank you very much for overseeing the review of our submission “Magnetic Adjustment of Afterload in Engineered Heart Tissues” for publication in the Journal of Visualized Experiments. We are pleased that our revisions were well received by the reviewers and appreciate the opportunity to submit a further revised manuscript. 

We have addressed the editorial and reviewer comments and believe that the revised manuscript is improved in terms of clarity and completeness. We hope that you now find it suitable for publication.

Sincerely yours,



Marc Hirt


We thank the editor and reviewers for their insightful comments and helpful suggestions, which we believe have greatly improved the quality of our manuscript. Below, we have included a point by point response to each comment. We hope that the following information serves as adequate clarification or resolution of these points. 

Editorial Comments
1. Protocol language
a. Imperative tense

Where possible, our JoVE protocol has been rewritten in the imperative tense. Those sections that could not be rewritten in this format have been incorporated into notes. 

b. Split up long steps

Lengthy steps in our protocol have been split into additional steps or simply shortened to enhance the clarity and brevity of our protocol.

2. Protocol highlighting

We revised the highlighting in order to form a more cohesive narrative.


3. Discussion
a. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.

In the previous version of the manuscript, we covered each of these topics with the exception of troubleshooting. This section has been added to the revised manuscript.

4. References

a. Please make sure that your references comply with JoVE instructions for authors.

We used the official JoVE 2019 Endnote-Style to format references in our manuscript, however, there seem to be small differences between this style and the JoVE instructions for authors. As such, we have added DOI numbers and full journal names to the bibliography.

5. Commercial language

In accordance with editorial requirements, we have edited our manuscript such that it is absent of commercial language.



Reviewer 1

1. Some parts of the protocol are slightly hard to follow, even with the illustrative figures. Not because the protocol is badly written, but because of the complex nature of the construction/device. I was wondering whether a video of the device in action might help the readers?

We share the concern of the reviewer that the written instructions are, in certain sections, hard to follow. To address this, we have reselected the portions of the protocol to be filmed such that it covers the more technically challenging portions of the protocol.

2. Typo line 552: (H)owever - h missing

[bookmark: OLE_LINK2]We thank the reviewer for pointing out this oversight. The referenced text has been corrected in the resubmitted version of the manuscript.

3. Figure 7: Last day - is this drop in force caused by the EHTs dying? Has cell viability be looked at. Would be curious to see how sarcomeric structures look in the afterload EHTs compared to control ones (immunofluorescence, e.g. for alpha-actinin)

The main focus of this protocol is to cover the afterload modification-method. As such, we have not investigated what led to this (small) drop in force. However, we have extensively examined the effects of a very strong permanent increase in afterload from 0.95 mN/mm to 11.5 mN/mm (as compared to the gradual increase from 0.9 mN/mm to 6.85 mN/mm in this study). In these previous studies (Hirt et al. 2012 Basic Research in Cardiology [PMID: 23099820] and Hirt et al. 2015 Journal of Molecular and Cellular Cardiology [PMID: 25633833]) we observed a 20% increase in cardiomyocyte death in EHTs subjected to high afterload compared to control EHTs. In addition, fibrotic changes and altered metabolism contributed to the previously described decline in force. We imagine that these events could also be at play here.

For the same reason, we have not stained sarcomeric structures in these tissues. However, preliminary results from experiments utilizing silicone posts of different basal stiffnesses (afterloads) suggest that, over longer periods of time, the average sarcomere length remains unchanged under the range of environmental loads that we are examining. This has also been observed in a similar study from another lab (Leonard et al. 2018 Journal of Molecular and Cellular Cardiology [PMID: 29604261]). 

4. Figure 8: if stats have been done and the changes are not significant, this suggests that interval afterload is not a good approach to increase force. If this is the case, this figure and reference to it in the text should be deleted.

We initially hypothesized that tissue contractile force could be increased by exposing the tissues to an interval exercise training regimen. As the reviewer mentioned, this hypothesis, in connection with the selected regimen, was incorrect. However, JoVE explicitly encourages researchers to also include data from experiments that are not necessarily “successful” to show the range of outcomes possible when performing the described protocol. For this reason, we chose to include this data. To emphasize this point, we added some text to the results section of the manuscript to clarify that this experiment did not yield the expected results. 


Reviewer 2


1. The manuscript lists several limitations and a few alternative solutions for addressing these shortcomings. Many of these limitations arise from aspects of the commercially available platform that are not yet adapted to this new afterload method. Though two of the authors have interest in the company selling the EHT platform, it is nevertheless understandable that the manufacturing has not yet adapted to this new supplemental attribute.

On the other hand, the failure to provide a specific solution to the problem of the difference the base stiffness between the magnetically responsive posts and the control posts (0.91 vs. 0.6 mN/mm) is less justifiable. The authors should provide a specific non-magnetic insert description (material and dimensions) that successfully abrogates this difference in non-actuated post stiffness (i.e. achieves 0.91 mN/mm post stiffness with a nonmagnetic material). This material, and its source, should be included in the table of reagents/equipment.

We thank the reviewer for raising this very important point. We entirely agree that the difference in basal stiffness between the control posts and magnetically responsive posts should be eliminated. To achieve this, we have inserted (non-magnetic) polystyrene rod fragments into the control posts to increase their rigidity. The resulting stiffness for control posts reinforced with a 0.4 mm thick styrene cylinders was 0.84 mN/mm, which is very close to the basal stiffness of the magnetically responsive silicone posts (0.91 mN/mm). Please see Reviewer-Only Figure 1 for more detailed results. To instruct the reader on how to achieve this, a corresponding step has been added to the protocol. Also, the styrene rods used for this adaptation have been referenced in the material spreadsheet.  

2. The representative results in Figures 7 and 8 should be more complete (similar to presentations in Reference 24) with inclusion of additional variables including work, rate of force generation, rate of force decay, etc.

[bookmark: _GoBack]We thank the reviewer for this remark. We have included the suggested additional contractility data (force production rate, force decay rate, and work) in the new Supplementary Figures 2 and 3 and amended the manuscript to reflect these changes.
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